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Description 

[0001] The present invention relates to a bone plate 
according to the preamble of claim 1 . 
[0002] In the treatment of various spinal conditions, 
including the treatment of fractures, tumors and degen- 
erative conditions, it is necessary to secure and stabilize 
the anterior column of the spine following removal of a 
vertebral body or part. 

Following such removal made using a thoracotomy, tho- 
racoabdominal or retroperitoneal approach, the normal 
anatomy is reconstructed using tricortical iliac crest or 
fibular strut grafts. It is then necessary to secure and 
stabilize the graft, desirably in such a manner as to per- 
mit rapid mobilization of the patient. Such objectives can 
be accomplished by a bone plate. However, to accom- 
plish this service in the optimum manner, it is necessary 
that the plate be reasonably congruent with the bone to 
which it is applied, that it have as low a profile as pos- 
sible, that it be firmly secured to the spinal column so 
that it is not torn out when the patient places weight and 
stress upon it and that it be capable of placement and 
fixation in a manner that is convenient for surgeon. 
[0003] In this context it is necessary to secure the 
plate to the spinal body and also, in some cases, to the 
graft. Conventionally, such attachment would be by the 
use of screws driven through screw holes in the plate 
into the bone. However, it is desirable in this instance 
not only to anchor the screw firmly in the spinal column 
in both the cortical and cancellous parts, but to have the 
screw firmly attached to the plate to prevent loosening 
of the screw/plate connection with changes in the bone. 
[0004] From the EP-A-0599 640 a bone plate is 
known according to the preamble of claim 1 which has 
a continuous curvature. 

[0005] From the DE-A-4038 082 a bone plate is 
known according to the preamble of claim 6 which is pla- 
nar and whose plate holes are all provided with threads. 
[0006] The invention seeks to provide a bone plate, 
particularly useful as an anterior thoracolumbar locking 
plate comprising a body made of physiologically accept- 
able materia! such as stainless steel, titanium or a tita- 
nium alloy. 

[0007] In accordance with the invention, this object is 
accomplished by the features of the characteristic part 
of independent claims 1 . 

[0008] The invention will be further described with ref- 
erence to the drawings in which: 

Fig. 1 is a top plan view of a plate according to the 
invention; 

Fig. 2 is a bottom plan view of a plate according to 
the invention; 

Fig. 3 is vertical section along the line 3-3 of Fig. 1 ; 
Fig. 4 is a vertical section along the line 4-4 of Fig. 1 ; 



Fig. 5 is a vertical section along the line 5-5 of Fig. 1 ; 

Fig. 6 is a fragmentary view in vertical section show- 
ing the profile of the hole 1 7 of Fig. 1 ; 

5 

Fig. 7 is a view in elevation of a bone screw accord- 
ing to the invention; 

Fig. 8 is a fragmentary view in vertical section of a 
10 plate according to the invention secured in a bone 
by a bone screw according to the invention; 

Fig. 9 is a schematic view showing the plate accord- 
ing to the invention secured to a spina! column with 
15 screws according to the invention; and 

Fig. 1 0 is a view in side elevation of a drill guide for 
use with plates according to the invention. 

20 [0009] Referring to Figs. 1 -3, a plate according to the 
invention comprises a body 1 normally of a biocompat- 
ible metal, such as stainless steel, titanium or a titanium 
alloy, and has a bevelled, rounded periphery 2. The pos- 
terior edge 3 of the plate is slightly curved to follow the 
25 shape of the spinal column. The anterior edge 4 is ta- 
pered inwardly and has a notch 5 to facilitate handling 
the plate with a tool such as a forceps. As shown in Fig. 
3, both edges are smoothly rounded. 
[0010] As shown in Figs. 3-5, the plate transverse 
30 cross-section is curved to follow the bone surface. The 
upper plate surface 6 is bi-faceted or biplanar, with an 
anterior plane 7 and a posterior plane 8 meeting to form 
a central ridge 9, which, as shown in Fig. 1, extends 
down the long dimension of the plate. The bottom sur- 
35 face 1 0 of the plate, that intended for application to the 
bone, is, as indicated in Figs. 2-5, a smooth, curved sur- 
face, preferably cylindrical. 

[001 1] The plate is provided with a plurality of thread- 
ed screw holes 11-15, five in the example shown in Figs. 
40 1 and 2, for locking screws. All are chamfered at the up- 
per surface of the plate. Screw hole 1 1 is centrally locat- 
ed. Screw holes 12 and 13 are located at the extreme 
ends of the plate on the posterior side and screw holes 
14 and 15 are positioned at the ends of notch 5, on the 
45 anterior side. 

[001 2] The axes of screw holes 1 4 and 1 5 are normal 
to the anterior plane 7 of the plate and the axes of holes 
1 2 and 1 3 are normal to the posterior plane 8. Thus, the 
axes of adjacent holes 12 and 15, and 13 and 14, are 
50 inclined to one another or skewed at an angle. This cre- 
ates a conical bone plug, rendering the plate more dif- 
ficult to dislodge under load. 

Central hole 11 is drilled straight through the plate, i.e. 
its axis is normal to a plane A-A (Fig. 3) tangent to the 
55 cylindrical bottom surface of the plate at the mid-point 
of the plate. 

[0013] It will be understood that the number of plate 
holes for locking screws may vary. In particular there 
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may be several holes, for example, three, like hole 11, 
down the middle of the plate. Such a plate is shown in 
Fig. 10. 

In addition to the holes for locking screws, the plate is 
provided with two holes 1 6, 1 7 for temporary screws. As 
shownin Fig. 6, these holes 16 and 17 may be elongated 
with a camming surface 1 8 to enable the hole to be used 
to aid in compressing graft material. See Algower et al. 
Re. No. 31,628. 

[0014] Plates according to the invention are prefera- 
bly used with locking screws of the type illustrated in 
Figs. 7 and 8. Referring to those figures, in this aspect 
the invention comprises a screw with shaft 19 having a 
head 20 and a tip 21 . The shaft 1 9 is threaded, the lower 
part 22 (i.e., the part nearest the tip) being provided with 
a one-start buttress thread 23 and the upper part 24 (the 
part nearest the head) being provided with a two-start 
machine screw thread 25. The threads are synchro- 
nized to produce a constant and continuous lead over 
the entire length of the screw. The pitch is constant over 
both threads in the sense that the axial movement for 
one rotation of the screw is the same for both threads. 
When used with the plate according to the invention, the 
internal thread of the plate holes 11-15 is a two-start 
thread selected to mate with the thread of the screw. 
Because the pitch is constant, the plate will remain in its 
original position on the bone and there is no tendency 
to strip the thread out of the bone as the screw is ad- 
vanced through the plate holes. 
[0015] As shown in Fig. 8, the length of the machine 
thread is sufficient to engage the cortex 26 of the bone, 
while the buttress thread engages cancellous bone 27. 
Preferably the major diameter of the cancellous bone 
thread, i.e. the buttress thread, is greater than the min- 
imum diameter of the female thread in the plate so that 
the starting point of the machine thread of the screw is 
readily aligned with the thread of the plate. 
[0016] The tip of the screw is conically pointed as at 
28 and is provided with self-tapping flutes 29 (normally 
three in number). The bottom surface 30 of the screw 
head is preferably conical. The upper surface is prefer- 
ably spherical and is provided with means such as hex- 
agonal socket 31 for receiving a wrench or other tool. 
A typical use of the plate and screw according to the 
invention is illustrated in Fig. 9. As shown there a portion 
of the spinal column has been removed, a graft 37 in- 
serted and a plate 38 according to the invention applied 
across the graft site to provide rigid fixation of the ante- 
rior spinal column. 

[0017] Assuming the surgeon has chosen his ap- 
proach, exposed the spinal column, decompressed the 
spina! end, and applied the graft material, a threaded 
drill guide is inserted into the threaded center hole 11" 
of the plate. The drill guide may be of any conventional 
design. A suitable form is shown in Fig. 10. It has an 
upper section 32 knurled to facilitate manipulation and 
having an inner socket 33 to receive a wrench or like 
tool. The lower section 34 has a tip 35 of reduced diam- 



eter. The tip is threaded to engage with the internal 
threads of plate holes 11-15. A bore hole 36 runs 
through the guide for receiving a suitable drill (not 
shown). 

5 With the drill guide inserted, the plate is positioned on 
the posterior quarter of the vertebral body using the drill 
guide as a handle and a forceps or plate holder. Care 
must be taken that all screws will be placed in the ver- 
tebral body. A lateral x-ray should be obtained to see 
10 that no screws violate the spinal canal. 

Using a drill guide, for example, a guide of the design 
shown in Klaue Patent No. 4,493,317, holes are drilled 
through the temporary screw holes 1 6' and 1 7'. Tempo- 
rary screws are then inserted and tightened. The tern- 
's porary screws compress the graft site and anchor the 
plate firmly to the bone. The drill guide is then removed 
from the center hole 11\ and drill guides are inserted in 
the posterior holes of the plate. Holes are then drilled 
through the posterior holes. Locking screws according 
20 to the invention are then inserted in the posterior holes. 
The temporary screws are then removed from holes 16' 
and 1 7'. Threaded drill guides are then inserted into the 
anterior holes, holes are drilled, the guides removed and 
screws according to the invention inserted. 
25 if desired, additional locking screws may be inserted 
through the center plate hole or holes to secure the graft, 
using the procedure described above. 
Although the use of the screw according to the invention 
has been described in connection with the specific plate 
30 of the invention, it will be apparent to those skilled in the 
art that it may be used advantageously with various oth- 
er implants having suitably threaded screw holes includ- 
ing, for example, anterior and posterior spinal plates and 
spinal rod connectors. 

35 

Claims 

1. Bone plate comprising an upper surface (6) and a 
^0 lower surface, the lower surface (10) being curved 

for application to a bone 
characterized In that 

the upper surface (6) has two intersecting planes 
(7,8) meeting at a central ridge (9), in combination 
45 with at least one screw hole in each of the planes 
of said upper surface (6), said screw holes having 
axes relative to each other which are skewed. 

2. Bone plate according to claim 1 , characterized In 
so that said screw holes are threaded. 

3. Bone plate according to claim 1 or 2, characterized 
In that, it further comprises a first screw hole in said 
plate having an axis normal to one of said intersect- 

55 jng planes and a second screw hole in said plate 
having an axis normal to the other intersecting 
plane. 
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4. Bone plate according to claim 3, characterized in 
that it further comprises a third screw hole which is 
unthreaded and furnished with a camming surface. 

5. Bone plate according to one of the claims 1 to 4, 
characterized In that it further comprises a plural- 
ity of unthreaded screw holes. 

6. Bone plate according to one of the claims 1 to 5, 
characterized In that said threaded screw holes 
have axes normal to the plane on which they are 
located. 

7. Bone plate according to one of the claims 1 - 6, 
characterized In that said plate has an anterior 
edge and a posterior edge, said anterior edge hav- 
ing a notch for receiving a manipulation instrument. 

8. Bone plate according to claim 7, characterized In 
that said anterior notch has screw holes at the ends 
of said notch and said posterior edge has screw 
holes at its ends. 

9. Bone plate according to claim 8, characterized In 
that said screw holes are threaded, 

10. Bone plate according to one of the claims 7 to 9, 
characterized in that said posterior edge is 
curved. 

11. Bone plate according to one of the claims 1 to 10, 
characterized in that it further includes a plurality 
of elongated screw holes havingcamming surfaces. 

12. Bone plate according to one of the claims 1-11, 
characterized In that it further comprises a plural- 
ity of locking screws, each of said screws having a 
section of single start buttress threads and a section 
of two-start machine threads the lead being contin- 
uous over said two sections. 

13. Bone plate according to claim 12, characterized in 
that the threads of said screws taken as a whole 
are of constant pitch and the lead being continuous 
over both threads. 

14. Bone plate according to claim 12 or 13, character- 
ized in that said screws have a pointed tip. 

15. Bone plate according to claim 14, characterized in 
that said screws have cutting plates adjacent said 
tip. 

16. Bone plate according to one of the claims 1-15, 
characterized in that it further comprises threaded 
screws for each of said screw holes and that each 
of said screws has a buttress thread for engage- 
ment with cancellous bone and a machine screw 



thread for engagement with said screw holes and 
cortical bone. 



5 PatentansprUche 

1 . Knochenplatte mit einer Oberseite (6) und einer Un- 
terseite (10), wobei die Unterseite (10) zwecks An- 
lage an einen Knochen gekrummt ist, 

10 dadurch gekennzelchnet, dass 

die Oberseite (6) uber zwei sich schneidende Ebe- 
nen (7,8) verfugt, die einander in einem Mitteikamm 
(9) bertihren, wobei in jeder der Ebenen der Ober- 
seite (6) mindestens ein Schraubloch vorhanden ist 

15 und wobei diese Schraublbcher schragaufeinander 
zulaufende Achsen haben. 

2. Knochenplatte nach Anspruch 1 , dadurch gekenn- 
zelchnet, dass die Schraublbcher mit einem Ge- 

20 winde versehen sind. 

3. Knochenplatte nach Anspruch 1 Oder 2, dadurch 
gekennzelchnet, dass sie des weiteren ein darin 
ausgebildetes erstes Schraubloch umfasst, dessen 

25 Achse sich senkrecht zu einer der sich schneiden- 
den Ebenen erstreckt, sowie ein darin ausgebilde- 
tes zweites Schraubloch, dessen Achse sich senk- 
recht zur anderen der sich schneidenden Ebenen 
erstreckt. 

30 

4. Knochenplatte nach Anspruch 3, dadurch gekenn- 
zelchnet, dass sie des weiteren ein drittes Schrau- 
bloch umfasst, welches kein Gewinde aufweist und 
mit einer Eingriffsflache versehen ist. 

35 

5. Knochenplatte nach einem der Anspriiche 1 bis 4, 
dadurch gekennzelchnet, dass sie des weiteren 
mehrere Schraublbcher ohne Gewinde umfasst. 

*o 6, Knochenplatte nach einem der Anspriiche 1 bis 5, 
dadurch gekennzelchnet, dass die Schraublb- 
cher mit Gewinde uber Achsen verfugen, welche 
senkrecht zu der Ebene verlaufen, auf welcher die 
Lbcher angeordnet sind. 

45 

7. Knochenplatte nach einem der Anspriiche 1 bis 6, 
dadurch gekennzelchnet, dass die Platte eine 
Vorderkante und eine Hinterkante aufweist, wobei 
die Vorderkante uber eine Kerbe zur Aufnahme ei- 

50 nes Handhabungswerkzeugs verfugt. 

8. Knochenplatte nach Anspruch 7, dadurch gekenn- 
zelchnet, dass die vordere Kerbe an den Kerbe- 
nenden Schraublbcher aufweist und die Hinterkan- 

55 te an ihren Enden Schraublbcher aufweist. 

9. Knochenplatte nach Anspruch 8, dadurch gekenn- 
zelchnet, dass die Schraublbcher mit einem Ge- 



7 



EP 0 705 572 B1 



8 



winde versehen sind. 

10. Knochenplatte nach einem der Anspruche 7 bis 9, 
dadurch gekennzelchnet, dass die Hinterkante 
gekrummt ist. 

11. Knochenplatte nach einem der Anspruche 1 bis 10, 
dadurch gekennzelchnet, dass sie des weiteren 
mehrere LangSchraubldcher mit Eingriffsflachen 
umfasst. 

12. Knochenplatte nach einem der Anspruche 1 bis 11 , 
dadurch gekennzelchnet, dass sie des weiteren 
mehrere Befestigungsschrauben umfasst, wobei 
eine jede derSchrauben einen Abschnitt mit einem 
eingangigen Sagengewinde und einen Abschnitt 
mit einem zweigangigen Maschinenschraubenge- 
winde aufweist und die Gewindesteigung uber bei- 
de Abschnitte hinweg kontinuierlich verlauft. 

13. Knochenplatte nach Anspruch 12, dadurch ge- 
kennzelchnet, dass die Gewinde der Schrauben 
als ganzes genommen etne konstante Steigung 
aufweisen und die Ganghohe uber beide Gewinde 
hinweg kontinuierlich verlauft. 

14. Knochenplatte nach Anspruch 12 oder 13, dadurch 
gekennzelchnet, dass die Schrauben ein spitzes 
Ende aufweisen. 

15. Knochenplatte nach Anspruch 14, dadurch ge- 
kennzelchnet, dass die Schrauben uber in der Na- 
he der Spitzen angeordnete Schneidplatten verfu- 
gen. 

16. Knochenplatte nach einem der Anspruche 1 bis 15, 
dadurch gekennzelchnet, dass sie des weiteren 
fur jedes der Schraublocher Gewindeschrauben 
umfasst und dass jede der Schrauben ein zum Ein- 
griff mit Knochenspongiosa bestimmtes Sagenge- 
winde und ein zum Eingriff mit den Schraublochern 
und mit kortikalem Knochen bestimmtes Maschi- 
nenschraubengewinde umfasst. 



Revendications 

1 . Plaque pour os comprenant une surface supeVieure 
(6) et une surface inferieure, la surface inferieure 
(10) etant incurvee en vue d'etre appliquee sur un 
os, 

caracterisee en ce que la surface suptrieure 
(6) presente deux plans (7, 8) qui se coupent mu- 
tuellement et qui se rencontrent en une arete cen- 
trale (9), en combinaison avec au moins un trou 
pour vis dans chacun des plans de ladite surface 
superieure (6), lesdits trous pour vis presentant des 
axes qui sont inclines Tun par rapport a I'autre. 



2. Plaque pour os selon la revendication 1 , caracteri- 
see en ce que lesdits trous pour vis sont filetes. 

3. Plaque pouros selon la revendication 1 ou 2, ca- 
5 racterlsee en ce qu'elie comprend en outre un pre- 
mier trou de vis dans ladite plaque, qui presente un 
axe perpendiculaire a Tun desdits plans qui se cou- 
pent mutuellement, et un deuxieme trou pour vis 
dans ladite plaque, qui prtsente un axe perpendi- 

10 culaire a i'autre plan qui s'intercepte. 

4. Plaque pour os selon la revendication 3, caracteri- 
see en ce qu'elie comprend en outre un troisieme 
trou pour vis qui n'est pas filete et qui est dote d'une 

15 surface de came. 

5. Plaque pour os selon Tune des revendications 1 a 
4, caracterisee en ce qu'elie comprend en outre 
une pluralite de trous pour vis non filetes. 

20 

6. Plaquepouros selon Tune des revendications 1 a 5, 
caracterisee en ce que lesdits trous pourvis filetes 
presentent des axes perpendiculaires au plan sur 
lequel ils sont situes. 

25 

7. Plaque pour os selon Tune des revendications 1 a 
6, caracterisee en ce que ladite plaque presente 
un bord anterieur et un bord posterieur, ledit bord 
anterieur presentant une entaille destinee a rece- 
nt? voir un instrument de manipulation. 

8. Plaque pour os selon la revendication 7, caracteri- 
see en ce que ladite entaiile anterieure presente 
des trous pour vis aux extremites de ladite entaille, 

35 et en ce que ledit bord posterieur presente des 
"trous pour vis a ses extremites. 

9. Plaque pour os selon la revendication 8, caracteri- 
see en ce que lesdits trous pour vis sont filetes. 

40 

10. Plaque pour os selon Tune des revendications 7 a 

9, caracterisee en ce que ledit bord posterieur est 
incurve. 

45 11. Plaque pour os selon Tune des revendications 1 & 

10, caracterisee en ce qu'elie comprend en outre 
une pluralite de trous pour vis allongees presentant 
des surfaces de came. 

50 12. Plaque pour os selon Tune des revendications 1 a 

11 , caracterisee en ce qu'elie comprend en outre 
une pluralite de vis de blocage, chacune desdltes 
vis presentant une partie constitute de filets d'appui 
simples et une partie constitute de filets machine 

55 doubles, I'avance etant continue sur lesdites deux 
parties. 

13. Plaque pour os selon la revendication 1 2, caracte- 
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risee en ce que les filets desdites vis pris globale- 
ment presentent un pas constant, et en ce que 
I'avance est continue sur les deux filets. 

14. Plaque pourosselon la revendication 12 ou 13, ca- 5 
racterisee en ce que lesdttes vis pr6sentent une 
pointe. 

15. Plaque pour os selon la revendication 14, caracte- 
rlsee en ce que lesdites vis presentent des plaques f 0 
de decoupe en position adjacente a ladite pointe. 

16. Plaque pour os selon Tune des revendications 1 a 
15, caracterisee en ce qu'elle comprend en outre 
des vis filetees pour chacun desdits trous pour vis, '5 
et en ce que chacune desdites vis pr6sente un filet 
d'appui destine" a Stre engage dans I'os spongieux 

et un filet de vis machine destine a Stre engag6 
dans lesdits trous pour vis et dans I'os cortical. 
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FIG.8 
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FIG.9 
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